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The	
  Wolves	
  of	
  Yellowstone:	
  The	
  first	
  15	
  years	
  
1995-­‐2010	
  





Yellowstone Wolf History 

1872-1926  Wolves Present 

1926    Last Wolf Killed 

1926-1994  Wolves Absent 

1995   14 Wolves from Alberta, Canada 

1996   17 Wolves from British Columbia, Canada 

1997         10  Wolves from NW Montana 

2010   End of Phase I 



REINTRODUCTION 
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Yellowstone National Park Northern Range Interior 























YELL - #204M 
bite to crest & tooth wear 



YELL - #152F 
…there are bite marks on palate 



Food shortage 
) 

Wolf Population Decline 

Intraspecific  
Killing 

Disease 
Total Carnivore Density 

Mange, distemper, parvovirus, adenovirus 

Proximate Ultimate 



•  Wolf density is thought to be controlled by extrinsic factors 

•  “…64% of variation in wolf density is accounted for by biomass” 

•  “…a plot between food and abundance does not ‘level off’ and 
suggests that this relationship is valid for higher densities.”  Fuller et 
al. 2003 



R² = 0.63719 
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Ungulate Biomass Index/km2 

Relationship between ungulate biomass index and wolf density 
Adapted from Keith 1983, Fuller 1989, and Fuller et al. 2003 
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Elk & Bison Biomass Index/km2 

Elk & Bison Biomass Index with Migration & Sightibility 
Calculated in Relation to Wolf Density 

North America, 1945-94 (Fuller et al. 2003) 

Elk & Bison - Yellowstone's Northern Range, 1995-05 

Elk & Bison - Projected Yellowstone Northern Range, 1995-05 



Individual-, group-, and population-level effects on females’  annual litter size at birth!

Stahler et al. in prep. 



Individual-, group-, and population-level effects on females’  annual litter survival !

Stahler et al. in prep. 





Simple vs Complex Pack Structure
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R² = 0.79445 
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Species
Barbourofelis morrisi*
Machairodus coloradenis
Nimravides galiani
Homotherium serum
Smilodon fatalis
Panthera atrox

*Nimravids are also known as the Paleofelids (ancient cats), or False Sabre-toothed Cats (because they are cat-like, but not true cats). FAMILY: NIMRAVIDAE (PALEOFELIDS; FALSE SABRE TOOTHED CATS)
Many were muscular and low slung with heavy-set bodies on short legs.
The rest are felids
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MacNulty  et al. 2009 Journal of Animal Ecology 
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MacNulty et al. 2009 Ecology Letters 
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Northern Range winter wolf-killed elk  
1995-2008 

N= 1380 

median 

outliers 

75th percentile 

25th percentile 





Wolf-Killed Elk on Yellowstone's Northern Range 
Nov-Dec's of 1995 - 2003

N = 277
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Wolf-Killed Elk in Yellowstone's Northern Range, 
Nov-Dec 2004 & 2005
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1995-2000 & 2001-2006 Prey Selection Comparison 

1995-2000 
2001-2006 

Χ2 = 14.97 df = 3 P = 0.0018 
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wolf predation elk condition 
(bull elk) 

summer forage 
(quality & quantity) 

climate change? 



Yearly Distribution of Bone Marrow Fat 
Nov - March 
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Seasonal comparison of minimum kill rates 

Early 
Winter 

Late 
Winter 

May June July 

Ungulates/pack/day	
   Biomass	
  (kg)/pack/day	
  

Late 
Winter 

May June July Early 
Winter 

M
i
n
i
m
u
m
 
k
i
l
l
 
r
a
t
e
 
(
k
g
/
w
o
l
f
/
d
a
y
)
 

Number of ungulates Biomass of ungulates 



Wilmers et al. 2007 J. Animal Ecology 





* 05-06 had bad survey conditions and were excluded from annual counts; missing years are due to no survey 

0	
  

2000	
  

4000	
  

6000	
  

8000	
  

10000	
  

12000	
  

14000	
  

16000	
  

18000	
  

20000	
  
60
-­‐6
1	
  

61
-­‐6
2	
  

62
-­‐6
3	
  

63
-­‐6
4	
  

64
-­‐6
5	
  

65
-­‐6
6	
  

66
-­‐6
7	
  

67
-­‐6
8	
  

68
-­‐6
9	
  

69
-­‐7
0	
  

70
-­‐7
1	
  

71
-­‐7
2	
  

72
-­‐7
3	
  

73
-­‐7
4	
  

74
-­‐7
5	
  

75
-­‐7
6	
  

76
-­‐7
7	
  

77
-­‐7
8	
  

78
-­‐7
9	
  

79
-­‐8
0	
  

80
-­‐8
1	
  

81
-­‐8
2	
  

82
-­‐8
3	
  

83
-­‐8
4	
  

84
-­‐8
5	
  

85
-­‐8
6	
  

86
-­‐8
7	
  

87
-­‐8
8	
  

88
-­‐8
9	
  

89
-­‐9
0	
  

90
-­‐9
1	
  

91
-­‐9
2	
  

92
-­‐9
3	
  

93
-­‐9
4	
  

94
-­‐9
5	
  

95
-­‐9
6	
  

96
-­‐9
7	
  

97
-­‐9
8	
  

98
-­‐9
9	
  

99
-­‐0
0	
  

00
-­‐0
1	
  

01
-­‐0
2	
  

02
-­‐0
3	
  

03
-­‐0
4	
  

04
-­‐0
5	
  

05
-­‐0
6*
	
  

06
-­‐0
7	
  

07
-­‐0
8	
  

08
-­‐0
9	
  

09
-­‐1
0	
  

10
-­‐1
1	
  

#	
  
of
	
  E
lk
	
  



























Wolf Ecosystem Impacts 
 Top-down or Bottom-up (or both?) 

Behavioral 

Both? 

Numeric 

Vegetation 
(woody browse) 



YNP	
  –	
  Northern	
  Range	
  –	
  1920-­‐30s	
  

Songbirds – low? 

wolves, cougars, coyotes, bears 

Elk   , bison, deer 

Carnivores 

Herbivores 

Plants 
Grasses, willow, aspen, cottonwood 

Soil 

suppressed 

beavers - low 



YNP	
  –	
  Northern	
  Range	
  –	
  2000	
  

wolves, cougars, coyotes, bears 

Carnivores 

Herbivores 

Plants 
Grasses, willow, aspen, cottonwood 

Soil 

Elk   , bison   , deer 

Songbirds –    in 
released stands  

beavers – 10 fold     

release 
release? 

























Gardiner Cooke City 



Gardiner Cooke City 































Lotek	
  GPS	
  Collar	
  =	
  $4,500	
  

Look	
  on	
  face	
  =	
  	
  Priceless	
  























Issues 

1.  Wolf Population  

–  Continued Decline? 

–  Delisting 

2.  State Hunting Seasons 

3.  Disease 

–  Distemper & Mange 

–  Introduced disease? 

4.  Climate Change 

5.  Wolf Affects on Elk 

–  Hunting Issues 
 



Carmichael	
  et	
  al.	
  2007	
  

migratory	
  wolves	
  that	
  follow	
  caribou	
  







Close-­‐up	
  of	
  Infec[on	
  and	
  tooth	
  loss	
  
	
  –	
  8M	
  



Druid Peak Pack Genealogy 



2002 Yellowstone Wolf Genealogy 



 
 
 



YELL - #483F 
healed bite injury – likely grizzly 	
  





Wolf Relisting & YNP 

•  Management of wolves in YNP unaffected by listing status 

• Boundary Issues 

•  Source/sink dynamic 

• Packs ranging mostly inside YNP subject to harvest? 



Effects	
  of	
  warming	
  on	
  summer	
  green	
  wave	
  in	
  
YNP	
  

Warming	
  increased	
  the	
  mean	
  eleva[on	
  at	
  
which	
  peak	
  greenness	
  occurred	
  
consistently	
  across	
  all	
  slopes	
  between	
  
2000-­‐2008.	
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Gardiner Cooke City 







Timeline	
  scenario	
  for	
  K	
  locus	
  evolu8on	
  in	
  dogs	
  and	
  wolves	
  

The	
  ky-­‐to-­‐KB	
  muta8on	
  may	
  have	
  overlapped	
  or	
  even	
  predated	
  domes8ca8on,	
  but	
  
introgression	
  of	
  KB	
  into	
  N.	
  American	
  wolves	
  is	
  more	
  recent.	
  



Effects	
  of	
  coat	
  color	
  on	
  survival	
  (a)	
  and	
  
probability	
  of	
  death	
  (b)	
  for	
  266	
  radio-­‐
marked	
  wolves	
  (≥	
  0.75	
  yrs-­‐old)	
  in	
  
Yellowstone	
  Na[onal	
  Park,	
  1998-­‐2009.	
  	
  





Almberg et al. 2009 PLoS ONE 


